The IGF-1-IGF-1 receptor system modulates myocyte proliferation but not myocyte cellular hypertrophy in vitro.
In preliminary experiments it was established that the hypertrophic and hyperplastic responses of neonatal cardiac myocytes in culture were associated with enhanced expression of IGF-1 and IGF-1 receptors in these cells. Therefore, to determine the role of IGF-1 receptors on myocyte growth, cells were exposed to antisense oligodeoxynucleotides to IGF-1 receptor mRNA and the effects of this intervention on DNA synthesis, nuclear mitotic division, and changes in the number of myocytes were measured. Moreover, the influence of this procedure on ANF induction and myocyte cell volume was examined. Inhibition of the formation of IGF-1 receptors on myocytes suppressed DNA replication, mitosis, and cell proliferation. In contrast, the antisense treatment did not alter the expression of ANF in myocytes or cellular hypertrophy. Finally, IGF-1 stimulated DNA synthesis in myocytes cultured in serum-free medium, without inducing cellular hypertrophy. In conclusion, ligand activation of IGF-1 receptors on myocytes appears to be coupled with cell proliferation, whereas myocyte cellular hypertrophy seems to be independent from this effector pathway.